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May 26,1993

DOCKET FILE COpy ORIGINAL

Federal Cornmwiications Commission
Washington, DC 20554 FCC MAIL ROOM

In the matter of

Part 90 ofthe Commission's Rules to
Adopt Regulation for Automatic Vehicle
Monitoring Systems

)
)
)
)
)

P~ Docket No, 9-3-61.../.
RM-8eB

When the FCC approved the allocation ofthe 902 MHz, 2.4 GHz, and 5.7 GHz bands in the 1980's,
dozens. ofcompanies invested millions ofdollars to develop leading-edge products for industrial and
commercial use in these band&. Due to the difficulty in developing Spread Spectrum products, it took
time to implement and bnng these products to market. Today, the enonnous investment of time and
money has resulted in the birth·ofa new industry with reliable products available from many
manufacturers.

Our Company, Scientific Technologies Inc. has introduced products since the adoption ofthis new
technology and has sold over 500 units through our nationwide distribution base ofover 300
distributors. Attached please find literature describing our product. To ask!our company to move
current products and new development projects to another band or redesign specifications within the
allocated bands affects not just our company but also our customers and their ability to utilize the
products they have purchased.

Disruption within the 902 MHz band will send a clear signal to all customers and manufacturers that no
investment in Spread Spectrum is safe from a rule change by the FCC. Investing in wireless technology
will be adversely affected. by any substantial rule change. End users, manufacturers and developers of
the Part 15 technology are awaiting your ruling. Please deny the requested rule change and let our
industry grow.

This industry has spawned new companies and new jobs with the potential for tremendous future
growth. U.S. leadership in the wireless market promotes growth in bqth domestic and international
markets. A change in the 902-928 MHz band could destroy all end user confidence in the wireless voice
and data industry and would deal a blow to U.S. leadership in this area.

C)
Your support in this matter would.be greatly appreciated.
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UiABCbe .------~

Printed on Recycled Paper (1)
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• Microprocessor controlled with built-in error detection.

• Range nominaUy.from 800 to 15.000 it. (244 to 4,570·m)
with various antennas.

• Two-way RS-232 broadcastand point-to-point modes
from 1,200 to 19.200 Baud.
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The STI SpectraData1M model SSOO is a spread

spectrum technology. RF modem for in-plant and be
tween-building data communications. No cables are re
quired between modems•.Unlike conventional sinale fre
quency or narrow band radio. spread spectrum transmis
sions use several frequencies across a brold band for
superior data reliability and security.

Each Spectl'aData is a transceiver. that is. it is
QPlble of both transmitting and receivint. It is also a
modemthatexchangesdigital information between ahost
computer. terminal. or PLC. and controlleror sensor that
supports RS-232 communications.

H,.lJ I , "fSPECTRADATA
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• Provides wireless data communications.

• High degree of immunity to radio and electro
magnetic interference.

• FCC certified. no site license required. APPUCA~

The SpectraData is useful anywhere wireless data
communication is needed.Communication can take place
between devices that use an RS-232 interface. such as
computers. programmable logic controllers. automatic
guided whicles. terminals. controllers. etc. It provides
wireless data communication between rooms. around
comers, through walls, and between buildings. Built-in
error checking ensures that data is received reliably.
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SPECTRADATA
ca....-cATIOI MODES

The SpectraData has three modes of communica-•
tion: broadcast mode, point-to-point mode, and ahybrid
mode which is acombination of the previous two modes.

In the broadcast mode, any modem will communi
cate with any other modem in its group that has an
identical radio address, broadcast address and subchannel
address. Error detection automaticallyassures only error
free data is accepted by the receiving modem.

In the paint-to-point mode one tra,nsmitter com
municates with only one receiver. The point-to-point
mode is the preferred mode since both errordetection and
automatic re-try are in operation.

Athird mode, hybrid, is a combination of broadcast
and point-to-point.

• Broadcast Mode
In the following broadcast mode illustration, mo

dem *0 enables a centralLY located computer to commu
nicate with differents~ of an industrial process. All
the modems are configured in the broadcast mode. This
allows this group ofmodems to talkand listen to just each
other without interference from other moderns.

Modem*0 is configured in thebtTJfltkast mode with
no specific destination address, and uses the radio channel
and subchannel common to the process modems. Each
process modem is also configured in the brotldcast mode
buteach has theserial numberofthe computermodem *0
as its destination address. Modem to is the only modem to
accept process modem data because all other modem
transmissions include modem #H)'s unique serial number.
Each modemwill performerrordetectiononreceiveddata
and will send only error-free data to its host digital device.

SpectraDatas illustratedwith
optional right-angle SMA
connectors
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Upon command from the host computer, each pro..
cess modem will begin to transfer data to its radio. When
a modem is ready to transmit its data, it will listen to
ascertain that no other modem is transmitting, then itwill
transmit. Ifanother modem isheard, it will keep listening
fol' an opportunity to transmit. This technique is called
collisionavoidance. In thebroadcast mode, onlythe error
detection algorithm is used. The automatic re-try feature
is disabled, since the idMtity for the transmitter unit is
unknown to the receiver in the broadcast mode.

The SpectraData is shipped from STI preset to the
broadcastmode: radio channel 3, subchannell, broad
cast channell, 9600 Baud, I start bit, 8data bits, I stop
bit, no parity bit, no echo and no, flow control. During
poweroffthis preset configuration is retained in EEPROM
(electronically erasable, programmable, read only
memory). Therefore, when powered up again, the Spec
traOata will begin communicatingwithin one second as it
was preset.

• Point-to-point mode
In the illustration below, an industrial computer

and laJ1e-object scanner are in separate locations. The
computer's modem and the scanner's modem are both
configured in the poinJ-to-point mode, each with the
other'sspecific radio address. This allows them to talkand
listen only to each other, even in the presence of other
SpectraData modems operating on the same channel.
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Enter selection:

SpectraOata 5500 V2.3
BySTI

MAIN MENU

D - DIsplay MocIem Parameters
R • Reset Parameters to Defaults
C - Change Radio Channel
N - ~twork Configuration
S - serial Port Configuration
A - Advanced Configuration
L - Launch Operating Mode

_...._-=
The operator chooses the appropriate communica

tion parameters from the keyboard and then launches the
operating mode. Once set-up. the user need not re-confIg
ure the modem because settings are stored in its non
volatile EEPROM. For logical as well as visual identifica
tion. each modem has a unique serial number embedded
in its firmware (unalterable program) that is also printed
on its label on the bottom of the unit.

Radio Channel: 3serial' 31095

The modem may also be conftgured for receive
only. anecessaryfeature in someapplications. Both error
detection and re-tries are active iq point-ta-point opera
tion. If received data does not PafS the error detecting
algorithm, anaclmowledgment is not sent to the transmit
ting modem. Without an acknowledgment. the transmit
ting modem will re-try the transmission up to 64 times.
thenhalt further transmissions orcontinuewith new data
transmissions, depending upon how the modem was con
figured. In any case. the receiving modem wilJ not pass
faulty data to its host digital device.

SET-UP C...UllATIOI
Although STI ships the SpectraData in brotldcast

mode as the preset configuration. this may not be appro
priate for a particular application. To change the configu
ration requires a terminal or a PC equipped with any
popular terminal-emulating software running at 9600
Baud. 1start bit, 8data bits. 1stop bit. no parity bit and no
flow control. ,

After attaching the terminal or PC to the Spectra
Dataviaan RS-232 cable. depress the modem push button
and the following main menu will be displayed as the
modem enters its user interface mode:

A remote unit in the brotldcast mode can be re
motely switched through another modem from brotldcast
to point-ta-pointbut not conversely.

•
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SPECTRADATA
....~TIOIS

~ch SpectraData 5500 is both transmitter and
receiver, thereby supporting ~way operation. There
are a total ofseven overlapping channels in the 902 to 928
MHz frequency band that is authorized by the Federal
Communications Commission (FCC) in the USA. Corre
sponding agencies in Australia, Canada and Mexico have

creases resistance to interference. The corresponding
receiver d,-spreads the redundant RF signals to recover
the data. The SpectraData executes its error checking
aIgorithm to verify da~ integrity and passes only good
data over the RS-232 channel to its host device.

,
(
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APPLICABLE SEmNG8

....C• ...-cATIGI.............,........
The SpectraData is provided with an RS-232 port,

terminlted on a female D8-9 connector. The RF modem
conforms to Data Communications Equipment (DCE)
stan4ards, while the user's device must adhere to Data
Terminal Equipment (DTE) standards. The pin-outs and
cable connections are shown below:

ASCII characters 1 to 255

None; Simple; Terminal

1.2K, 2.4K, 4.8K, 9.6K, 19.2K.

1 to 576

1 to 16

XON/OFF Generation; XONIOFF Recognition;
crs Generation; DSR Recognition

Baud Rate:

Row Control:

Echo:

Maximum (Une Length):

Add or remove up to
4 delimiters:

Input TIme-out (1116 sec):

65.536 sub-dllnnllS

7 ovtrtlP/llno
or

4 non-ovtrlalIPinll radio cIlInnels

10 milfion addrIsaes

,

also authorized this frequency band for spread spectrum
radios.

If multiple systems within reception range are to
operate on different channels, non-overllpping channels
should be used - four are available. A5~ communica
tion channel occupies approximately 3.6 MHz. The trans
mitted data is spread redundantly by direct sequencing
over the channel in a defined manner. This greatly in-

TID

m
IITI
DtI

DCO

DIll

CTS--
DIll

CTS-

....... /If....'
ItlID Z
TID J

IITI 7

DtI 4

Direct
or None
Continue
orHa/t

Originating
serial No.

Not

Not

Not

Not

ru Pass Thru
or Packetlzed or Packetlzed

Not

Not

Broadcast
or None

Not
AppliCable

Originlting
serial No.

Broadcast

10 million + 10 million +

Type Filter

Lost
Communications A
OperatIng Mode

,
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RADIO DATA LIlliS

If hardware Row control is disabled, the modem
wi,lI function with only three wires: 2, 3 and 7. Spectra
Data will also support 7bits with parity, treating parity as
the 8th bit. Nine-bit data, employed by some micro
controllers, is not supported by 6pectraData.

The modem does not generate, filter or interpret any
data. Only the user device dataappearsat the corresponding
receiver RS-232 port. The onlyexception is for Rowcontrol.
tt'this.case, the modem interprets and lienerates the XON
;md XOFF characters but only according to conventions
commonly used in serial communications.

The modem's serial port has afIXed configuration of
1 start bit, 8 data bits, no parity, and 1 stop bit. Built-in
error detection negates the need for parity. Five permis
sible data rates range from 1,200 to 19,200 Baud.

OPERATIOII
The SpectraData is easy to install. Just plug the

optional STI RS-232 cable from the host device into the
5500'5 female DB-9 cannector. Then power-up fr.om an
optional 5TI120 VAC waU-mounted supply or another
regulated9VDC source. Within one second, the Spectra
Data goes into operation in the way in which it was last
configured.

When in theoperationmodeand no video display is
used for data communication between user devices, the
SpectraDataindicatestransmissionandreceptionbyflash
ing RD and CD indicators, respectively.

Transmission errors are displayed by flashing the
PWR indicator light in coded sequences.While in theuser
interfacemode, anyerrors are posted to the video display.

EIMR DETECTIGI
Obstructions and borderline Fanta may cause in

complete reception. If a modem is configured for the
point-to-pointmode, a16-bitcgc/kQJtwdundtmCJI check
(CRC-16) error detection aItIorithm in the receiving
modem initiates re-tria by the transmitting modem.
When successful reception is adUeved, new data trans
mission begins. However, if after 64 re-tries, receiver
acknowledgment is not received, transmission halts and

•
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the red PWR indicator on the transmitter modem will
pulse single flashes, presuming the lost communication •
parameter was set to Halt when the modem was last
configured. If the last configuration was set to continue,
the next data packet will be sent.

Automatic re-tries are notenabled duringbroadcast
mode because aclmowledgedsignals are not sent by mo
dems configured for the broadcast mode. However, the
CRC-16errordetectionalgorithmwillstillfunction, thereby
preventing any erroneous data from transferring to the
user's digital device.

P_~MGIE

In thepreset anddefault configurations the Spectra
Data is set up to function in thepass through mode making
the modem transparent to the commands in user software.
User data coming in over the serial line is captured by the
modem and forwarded to the destination using the radio
protocols built into the modem. The receiving modem
reverses the process. delivering identical data (or none if
the data is erroneous) to the user device. In the pass
through mode, the SpectraData recognizes no commands
except while it is in the user interface (set up) mode.

PlClETllllMODE
For the modem to distinguish data from commands,

it is necessary to re-eonfigure the SpectraData into the
ptJdretiMdmode from the Advanced Configuntion Menu.
Unlessauser is high~ skilled insoftware, this mode should
be avoided. With sophisticated host computer som
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RADIO DATA LIIKS

I

Size:

Enclosure:

Weight:

Standard Antenna:

Antenna Options:

Extemal LEOs:

4.0 x6.5 x0.75 in.110.2x16.5x1.9 em)

Aluminum

~12 oz. (349 grams)

410. (10 cm)quartlrWM, 0dB gain whip.

8 in. 120 em) haIl-WM, 2.5 dB gain whip.

105° cone 6 dB gain dillCllonal Vagi.

Power. carrlel'detect, receive data

Adjacent Channels: -55 dB

NoiIe Immunity: > +60 dB

_Proe_-.nQ_·_Gai_'n_: >_+_10_d_b_(_10_IOO_~

Dati Ratts: 1.2 to 19.2 KBaud

Dati Format: 8 data, 1start, 1stop, no parity bits

Control Lines: TXD, RXD, RTS. CTS, DSR, DTR at

RS-232 levels.

Recessed Push·Button:

RS·232 Connector:

.DC Power Connector:

Temperature:

Relative Humidity:

Input Power:

Configure mode actiVation.

DB·9 female on panel

2.5 mm DC male power jack on panel.

Center pin is negative.

-20° to 80° CO98t'Itino.
-50" to 85° C~.

20% to 90% ( non-condtnslng).

9 VOC regulated to to.2V «.5 Vripple)

Transmit: 0.325 Amp

Receive: 0.175 Amp

Echo Mode:

Dati Communication Control:

UneLength:

Number of Delimiters:

Input nme-outs:

Row Control:

-..Destination:

S8rlaI # Fiber:

Simple, terminal or none

Line lengths, delimiters, and input

time-outs

1to 576 characters

4 max.
oor 1/16 to 16116 second.

xONIX OFF. generates crs and DSR

Specified modem or broadcast.

Accept messaoe from any modem or

from aspecified modem only.

Output Power: 500 miHIwatt transmitter

Nominal Range Inside Building: 800 ft.(244 m), varies with building

(with standard quarter-wave construction and other obstructions.

whip antenna) Longer ratIOn with optional antennas.

Frequency Band: 902-928 MHz (spread spectrum)

Total no. of overlapping channels: 7 (/1 through 17), 3.6 MHz wide.

Non-overlapping channels: 4 (/1, #3, #5 & #7), 3.6 MHz wide.

Sensitivity: -90 dB minimum

Type Alter:

Medium Access Control (MAC):

Logic Link Control (LLC):

.Error Detection:

licensing:

Accept broadcastonly. directed only, orall.

CSMAlCA

Point-to-palntacknowledgedorbroadcast.

32 bits

CRC·16

No site license required. certified under

Part 15 of United States Federal

CommunicationsCommission regulations.
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SPECTRADATA
RAIlE _ AmIlAS

The effective range between the SpectraData trans
mitter and receiver depends uPon the intervening ob
stacles and the ~e of a!'tenJ}a5 Used.

Indoor obstacles include, walls, floors. ceilings.
furniture, machinefy. etc. Outdoor obstacles include,
buildings and their contents. machinery, automobiles,
trees, hills, etc. AU of these and other obstacles absorb,
shield. deflect. and in some cases. re-transmit Spectra
Data RF energy.

The SpectraData is shipped with a 1/4 wavelength
antenna, the ANT-I. as its standard antenna. For greater
range or the ability to overcome the effects of ~stacles,
two optional antennas are offered: the ANT-2 and ANT-3.

SPECTRADATA SPECTRADATA SPECTRADATA
equipped with equipped with equipped with

ANT-l ANT-2 ANT-3

Nominal 800 Ft. 1,600 Ft. 15,000 Ft.
Range 244 m , 488m 4,570 m

Antenna 1/4 wavelength , 1/2 wavelength 4:-element
Style whip whip Vagi

Coverage Omni-directional Omni-directional Uni'directionaJ
Area 105° cone

An optional SMA connector is available to mount a
whip antenna at right-angle to the SpectraData. (See
drawing page 7 which shows this configuration.)

The Vagi antenna, shown below, is provided with a
V-bolt for mounting on a customer-supplied mast. An
optional coaxial cable is available to connect the Vagi
antenna to the SpectraData.

YII' D...........'IIItIRftI
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DATACMLE
TheSpectraDataattaches to the user's datadevice by

means of an RS-232 cable. STI offers an optional serial
cable model SC-55 that is 6ft. (1.8 m) long, has amale DB
9 connector on one end and a female DB-25 on the other.
This cable supports either a terminal or personal com
puterserial port.A DB-25 genderchangermay be required
for some terminals.

...........-m
Each SpectraData 5500 requires extemal regulated

power of9 VDC @ 0.4 Amps with not more than 0.5 Volts
of ripple. An optional wall-mounted power supply. model
PS-55. is available from STI. the purchase of this model is
strongly recommended for proper operation of the Spec
traData.

In normal operation the 5500 draws 175 mA in the
receive mode or 325 mA in the transmit mode. Re
asserting RTS returns the unit to either the receiver or
transmit mode.

......11 ' ..Tee.IIfIIA~
Broadcast mode
Radio channel 3
Subchannell
Broadcast address 1
Type ftlter - none
Pass-through mode
9,600 Baud
1 start bit
1stop bit
8 data bits
No parity bit
No flow control
No echo
Delimiters - carriage return, line feed
Maximum line length - 256 characters
Lost communication - continue
Input time out - off

T....CIII: 1/8001221-7060 U.S.A. and Canada
Telephone: 5101471·9717, Fax 510/471-9752
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RADIO DATA LIIK.S_ ....~
For in-building use where the maximum range

required is not greater than 800 ft. (245 m), the following
items for each modem location are suggested:
...1 1Wt... D_", ..
5500 42452 Basic mode, includes 4 in. (10 em) 0 dB gain whip

antenna
PS-55 42466 PowerSupjlly, 120 VAG wall mount, with 6 ft. (1.8 m)

cable and 2.5 mm barrel connector for 9VOC output
SC-55 60162 Serial Cable, 6 ft. (1.8 m) long with Male OB9 and

Female OB25 connectors for attaching the modem
to a PC.

If longer ranges are required, select ANT-2 or ANT-3 from the accessories.

5500
STI MOOeL NUMBER

APPUCAnH WIRELESS DATA COMMUNICATION

ClMIUUT. RADIO FREQUENCY

.... ...:.800~FT---..:(_244_M..:..)_TO_15..:..fOOO~_FT-..:(~4f:.....572....;.-M...:..)

11- .....oF to +140°F (-20°C to +eooC)-------_---:--_---:..._-

ACCEIIOIUES
..... 1Wt...
P~-55 42466
SC-55 60162
RAC-55 42473

ANT-1 42456

ANT-2 42457

ANH 42458

CK-55 42465

...,.....
Wall mount power sullPtt
6 ft. (1.8 m) serial cable
Right-angle SMA connector orients whip antenna
at right-angle to top surface of 5500.
4 in. (10 cm) 0dB gain antenna (spare). Provides
nominal, omni-di11Cllonll range up to800ft. (244m).
8 in. (20'am) 2.5 dB gain whip antenna attaches
directly to the modem. Provides nominal, omni·

dil1CliOnal range up to 1,600 ft. (488 m).

4element Vagi type 6dSgain antennawith U-bolt.
Provides nominaJ uni-dlreclionll range up to 15.000
ft. (4,570 m). Requires customer-provided mast
for mounting and cable kit for attaching to the
modem.
cable kit consisting of a 20 ft. (6.1 m) 50 Ohm
coaxial cable with Female SMA connector on one
end. User ctits cable to proper length and crimps
N·type RF connector provided.

WAMAITY
ScientificTechnologies, Inc., STI,warrants its prod·

ucts to be free from defects of material and workmanship
for one year from date of purchase. STI will, without
charge, replace or repUr any equipment found defective
upon inspection at its factory provided the equipment has
been returned. TRANSPORTATION PREPAID, within
one yeu from the date ofpurchase. This express warranty
is in lieu ofand excludes aU otherwarranties, guarantees,
or representation, expressed or implied. There are no
implied warranties of merchantability or of fitness for a
particular purpose. In no event shall STI be liable for
consequential damages, or for expense occa.si~ned by the
use ofdefective parts. This warranty is void if the product
has been modified or subjected to misuse or abuse. In no
case shall STI's liability under any other remedy pre
scribed by law exceed the purchase price.

Specifications are subject to change without notice. .

II ..'R.......... .
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'A1IIT ITATIMIIT
Elements of the electronics essential to meet the

specifications and performance standards ofSTI controls
are covered by one or more U.S. patents and other p~tents
pending.

e 1/1992 STI
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